All solvents and chemicals were purchased commercially and used without further purification. Melting points were recorded on an electrothermal digital melting point apparatus and were uncorrected. Column chromatography was generally performed on silica gel (230-400 mesh) and reactions were monitored by thin layer chromatography (TLC) using UV light (254 nm) to visualize the course of reactions. 1 H and 13 C Nuclear Magnetic Resonance spectra of pure compounds were acquired at 400 and 100 MHz respectively. All NMR samples were recorded in deuterated chloroform. Chemical shifts (ppm) were recorded with tetramethylsilane (TMS) as the internal reference standard. Elemental analyses were performed on a Flash 2000 Thermo Scientific instrument at NIT Silchar. The TEM and SEM characterization were carried out at model no. CM-12 Philips TEM (IIT Kharagpur) and FEI Nova nanoSEM-450 (NIT Rourkela) respectively.
Reactions were carried out with allyl chloride (0.2 mmol) phenylthiol (0.2 mmol), nano-In 2 O 3 (2 mol%), TBATB (1.5 equiv), Na 2 CO 3 (2.0 equiv) in DMSO (2 mL) for 2h. (b) Reactions were carried out with phenyIboronic acid (0.2 mmol), phenyIthiol (0.2 mmol), nano-In 2 O 3 (2 mol%), TBATB (1.5 equiv), Na 2 CO 3 (2.0 equiv) in DMSO (2 mL) for 2h. Figure 9 . TEM images of recovered In 2 O 3 nps after 5 th cycle: (a) Reactions were carried out with allyl chloride (0.2 mmol) phenylthiol (0.2 mmol), nano-In 2 O 3 (2 mol%), TBATB (1.5 equiv), Na 2 CO 3 (2.0 equiv) in DMSO (2 mL) for 2h. (b) Reactions were carried out with phenyIboronic acid (0.2 mmol), phenyIthiol (0.2 mmol), nano-In 2 O 3 (2 mol%), TBATB (1.5 equiv), Na 2 CO 3 (2.0 equiv) in DMSO (2 mL) for 2h.
Allyl(phenyl)sulfane (3a) 19
To a 10 mL glass tube, In 2 O 3 nanoparticles (1.1 mg, 0.004 mmol), TBATB (144 mg, 0.3 mmol), Na 2 CO 3 ( 42 mg, 0.4 mmol), thiophenol (22 mg, 0.2 mmol) and allyl chloride (15.2 mg, 0.2 mmol) were dissolved in DMSO (2 mL) under N 2 atmosphere. The tube was sealed and the mixture was stirred at the corresponding temperature for 2h. The reaction mixture was filtered and the solvent evaporated in vacuo to give the crude product, which was purified by column chromatography (hexane/ethyl acetate = 25/1) to give the title compound 3a (149 mg, 99%) as a light yellow liquid; [Found: C, 71.98; H, 6.49; C 9 H 10 S. 133.9, 130.7, 129.8, 126.9, 118.9, 37.4 138.2, 130.7, 129.4, 128.4, 128.0, 125.3, 124.0, 21.4 .
4-tert-Butylphenyl phenyl sulfide (5c)
To a 10 mL glass tube, In 2 O 3 nanoparticles (1.1 mg, 0 136.1, 131.0, 130.4, 130.1, 129.2, 126.4, 126.1, 34.6, 31.4 .
4-isopropylphenyl)(phenyl)sulfide (5d) 11
To a 10 mL glass tube, In 7, 136.7, 131.4, 131.0, 130.6, 129.4, 128.4, 127.3, 127.2, 126.3, 33.6, 23.4. .
(2,4,6-trimethyl-phenyl)-phenyl sulfide (5e) 18
To a 10 mL glass tube, In 2 O 3 nanoparticles (1.1 mg, 0.004 mmol), TBATB (144 mg, 0.3 mmol), Na 2 CO 3 ( 42 mg, 0.4 mmol), thiophenol (22 mg, 0.2 mmol) and 2,4,6-trimethylphenylboronic acid (32.8 mg, 0.2 mmol) were dissolved in DMSO (2 mL) under N 2 atmosphere. The tube was sealed and the mixture was stirred at 110 o C. The reaction mixture was filtered and the solvent evaporated in vacuo to give the crude product, which was purified by column chromatography (hexane/ethyl acetate = 20/1) to give the title compound 5e (185 mg, 81%) as a colourless liquid; [Found: C, 78.86; H, 7.17; C 15 4, 139.3, 138.4, 129.4, 128.0, 127.7, 125.8, 124.4, 21.6, 21. 1.
3,5-Dichlorophenyl phenyl sulfide (5f)
To a 10 mL glass tube, In 9, 133.2, 132.7, 131.5, 129.6, 129.3, 128.5, 122.2. .
3-Nitrophenyl phenyl sulfide (5g)
To a 10 mL glass tube, In 2 O 3 nanoparticles ( 7, 133.6, 133.2, 132.7, 130.8, 129.6, 129.4, 128.8, 128.4, 127.4, 127.1, 127.0, 126 .9, 126.2.
.
2-(Phenylthio)thiophene (5i) 13
To a 10 mL glass tube, In 2 O 3 nanoparticles (1.1 mg, 0.004 mmol), TBATB (144 mg, 0.3 mmol), Na 2 CO 3 ( 42 mg, 0.4 mmol), thiophenol (22 mg, 0.2 mmol) and 2thiopheneboronic acid (25.6 mg, 0.2 mmol) were dissolved in DMSO (2 mL) under N 2 atmosphere. The tube was sealed and the mixture was stirred at 110 o C. The reaction mixture was filtered and the solvent evaporated in vacuo to give the crude product, which was purified by column chromatography (hexane/ethyl acetate = 15/1) to give the title compound 
3-(Phenylthio)thiophene (5j) 13
To a 10 mL glass tube, In 2 O 3 nanoparticles (1.1 mg, 0.004 mmol), TBATB (144 mg, 0.3 mmol), Na 2 CO 3 ( 42 mg, 0.4 mmol), thiophenol (22 mg, 0.2 mmol) and 3thiopheneboronic acid (25.6 mg, 0.2 mmol) were dissolved in DMSO (2 mL) under N 2 atmosphere. The tube was sealed and the mixture was stirred at 110 o C. The reaction mixture was filtered and the solvent evaporated in vacuo to give the crude product, which was purified by column chromatography (hexane/ethyl acetate = 15/1) to give the title compound 5j (161 mg, 80%) as a colourless liquid; [Found: C, 62.56; H, 4.09; C 10 H 8 S 2 requires C,
